Several bivalves, including mussels, suffered from mortalities particularly in summer. To look for the possible effect of environmental parameters on immune capacities, Mytilus galloprovincialis were collected monthly from August 2005 to July 2008 from the Palavas Laguna, French Mediterranean coast. Q-PCR was used to quantify the expression of three antimicrobial peptide genes (defensin, mytilin B and myticin B), in addition to lysozyme and HSP70. House keeping gene was 28S rRNA. Defensin, myticin B and lysozyme appeared more expressed in spring-summer than in winter. In contrast, HSP70 expression was higher in winter. Statistical studies using principal component analysis (PCA) and multiple regression models revealed positive influence of temperature on 28S rRNA, defensin, myticin B and lysozyme expressions, but not on mytilin B and HSP70. The positive influence was significant for defensin and lysozyme expression, but relationships cannot be quantified. Similarly, salinity appeared to influence defensin expression, but this relationship cannot be quantified neither. E. coli tissue content appeared without influence. Consequently, there was no clear relationship between environmental parameters and immune-related gene expressions, demonstrating anti-infectious capabilities cannot be evaluated using only the expression of such genes as markers.
Introduction 36
Effects of environmental parameters on immune functions of mussels have been 37 extensively studied due to the sentinel role of such mollusk and numerous reports considered the 38 effects of xenobiotics [1] [2] [3] [4] , but few considered bacteria [5] [6] [7] and none the in situ seawater 39 micro fauna. Physical and biological parameters of the environment where the mussels live are 40 largely dependent on the season and fluctuations of numerous criteria were reported in mussels 41 as related to seasons : enzyme activities [8] , circulating hemocyte number [9] , protein content of 42 hemolymph, lysozyme and agglutinin activities [10] , antibacterial response induced by LPS [11] , 43 lipid composition [12] , cytolytic activity [13] and nitric oxide production [14] , for instance. Also 44 mortalities were frequently reported in relationships with the season, to such extend that they 45 were called summer mortalities, not only in mussels [15, 16] but also in oysters [17] [18] [19] . 46
Concerning immunity, we previously demonstrated in Northern blot that the expression of AMP 47
Seawater temperature (measured by electronic probe) and salinity (measured by in situ 106 conductivity) values at the dates and unique location (43°31'15 N -03°54'33 E) where statistically significantly difference with low expression generally recorded in summer (Fig. 2) . 175
In addition to Aug 05 (6.51 ETA), low expressions were recorded constantly from Feb 06 (8.39 176 ETA) to Apr 07 (5.04 ETA). 177 178
Environmental parameters 179
Seawater temperature measured the day of mussel collection underwent expected 180 variations ranged from 9.2°C (Jan 06) to 23°C (Jul 07) with normal Mediterranean seasonal 181 rhythm (Fig. 2, upper panel (Fig. 3) . 
